Chemical context
Hydrazones are an important class of organic compounds in the Schiff base family. The latter display various biological activities such as antioxidant, anti-inflammatory, anticonvulsant, analgesic, anticancer, antiparasitic, cardioprotective, antidepressant, antitubercular and anti-HIV activities. The hydrazone Schiff bases of aroyl, acyl, and heteroaroyl compounds are more versatile and flexible due to the presence of the C O group, an additional donor site. N-Acylhydrazones containing a glycine residue have been investigated extensively in recent years for their biological and medical activities (Tian et al., 2011) . Acylhydrazone derivatives which contain an amino acid moiety and an electrondonating substituent in the sulfonyl phenyl ring have been demonstrated to possess good antiviral activity (Tian et al., 2009) .
In view of the biological activities of these Schiff bases, which are related to structural aspects, and as part of our studies on the effects of substituents on the structures of N-(aryl)-amides (Gowda et al., 2000; Rodrigues et al., 2011) , N-chloroarylamides (Jyothi & Gowda, 2004) and N-bromoaryl-sulfonamides (Usha & Gowda, 2006) , we report herein on the synthesis and crystal structure of the title compound. This acylhydrazone derivative contains an amino acid moiety and an electron-donating substituent in the p-toluenesulfonyl ring.
Structural commentary
The molecular structure of the title compound is illustrated in Fig. 1 . The conformations of the N-H and C-H bonds in the hydazone part are syn to each other, while the N-H and C O bonds in the central part and the sulfonamide N-H and C-H bonds in the glycine segment are anti to each other. The C8-O3 bond length of 1.222 (3) Å indicates that the molecule exists in the keto form in the solid state. The C9-N3 bond length of 1.266 (3) Å confirms its significant doublebond character. The N2-N3 and C8-N2 bond distances are 1.384 (3) and 1.337 (3) Å , respectively, which indicate significant delocalization of the -electron density over the hydrazone portion of the molecule. The molecule is bent at the Satom with a S1-N1-C7-C8 torsion angle of 132.0 (2)
. The other central part of the molecule is almost linear with the C7-C8-N2-N3, C8-N2-N3-C9 and N2-N3-C9-C10 torsion angles being À174.1 (2), 176.0 (2) and À176.7 (2) , respectively. The orientation of the sulfonamide group with respect to the attached p-toluenesulfonyl ring (C1-C6) is given by torsion angles C2-C1-S1-N1 = À99.8 (2) and C6-C1-S1- N1 = 76.6 (2) , while that of the hydrazone group with the attached benzene ring (C10-C15) is given by torsion angles C11-C10-C9-N3 = 9.9 (4) and C15-C10-C9-N3 = À172.1 (2)
. The dihedral angles between the mean plane of the central segment [O3/N2/N3/C7-C9; maximum deviation = 0.065 (3) Å for atom N2] and the benzene rings (C1-C6 and C10-C15) are 65.22 (15) and 13.06 (14) , respectively. The two benzene rings are inclined to one another by 52.16 (14) .
Supramolecular features
In the crystal, the water O-atom, O4, shows bifurcated hydrogen bonding with the amino-H atom of the hydrazide segment (N2) and the sulfonamide-H atom (N1); see Table 1 and Fig. 2 Figure 1 Molecular structure of the title compound, showing the atom labelling. Displacement ellipsoids are drawn at the 50% probability level. Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
Hydrogen bonding pattern in the title compound [see Table 1 Table 1 for details), and C-bound H atoms have been omitted for clarity. bonds lead to the formation of corrugated sheets lying parallel to (100); see Table 1 and Fig. 3 . There are also weak C-HÁ Á ÁO contacts present within the sheets (Table 1 ).
Database survey
A search of the Cambridge Structural Database (Version 5.36; Groom & Allen, 2014) for the fragment, viz. Gudasi et al., 2006) .
Synthesis and crystallization
The title compound was synthesized in a number of steps. Firstly p-toluenesulfonyl chloride (0.01 mol) was added to glycine (0.02 mol) dissolved in an aqueous solution of potassium carbonate (0.06 mol, 50 ml). The reaction mixture was stirred at 373 K for 6 h, then left overnight at room temperature, filtered and then treated with dilute hydrochloric acid. The solid N-(4-methylbenzenesulfonyl)glycine (L1) obtained was crystallized from aqueous ethanol.
Sulfuric acid (0.5 ml) was added to L1 (0.02 mol) dissolved in ethanol (30 ml) and the mixture was refluxed. The reaction was monitored by TLC at regular intervals. After completion of the reaction, the reaction mixture was concentrated to remove excess ethanol. The product, N-(4-methylbenzenesulfonyl)glycine ethyl ester (L2) obtained was poured into water, neutralized with sodium bicarbonate and recrystallized from acetone.
The pure L2 (0.01 mol) was then added in small portions to a stirred solution of 99% hydrazine hydrate (10 ml) in 30 ml ethanol and the mixture was refluxed for 6 h. After cooling to room temperature, the resulting precipitate was filtered, washed with cold water and dried to obtain N-(4-methylbenzenesulfonyl)glycinyl hydrazide (L3).
A mixture of L3 (0.01 mol) and 3-chlorobenzaldehyde (0.01 mol) in anhydrous methanol (30 ml) and two drops of glacial acetic acid was refluxed for 8 h. After cooling, the precipitate was collected by vacuum filtration, washed with cold methanol and dried. It was recrystallized to constant melting point from methanol (457-458 K). The purity of the title compound was checked and characterized by its IR spectrum. The characteristic absorptions observed are 3253.9, 1680.0, 1597.1, 1334.7 and 1161.2 cm À1 for the stretching bands of N-H, C-O, C-N, S-O asymmetric and S-O symmetric, respectively.
Prism-like colourless single crystals of the title compound were grown from a DMF solution by slow evaporation of the solvent.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The water H atoms were located in a difference Fourier map and refined with the O-H distances restrained to 0.85 (2) Å , and with U iso (H) = 1.5U eq (O). The U eq of atoms O1 and O2 were restrained to approximate isotropic behaviour. The NH H atoms were also located in a difference Fourier map and refined with U iso (H) = 1.2U eq (N). The C-bound H atoms were positioned with idealized geometry and refined using a riding model: C-H = 0.93-0.97 Å with U iso (H) = 1.5U eq (C) for methyl H atoms and 1.2U eq (C) for other H atoms.
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